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A healthier world through quality laboratory systems.

APHLMuission

Shape national and global health outcomes by promoting the value and contributions of public health
laboratories and continuously improving the public health laboratory system and practice.

NewSTEPSVision

Dynamic newborn screening systems have access to and utilize accurate, relevant information to achieve
and maintain excellence through continuous quality improvement.

NewSTEPs Mission

To achieve the highest quality for newborn screening systems by providing relevant, accurate tools and
resources and to facilitate collaboration between state programs and other newborn screening partners.
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The Foundation for SCID Newborn Screening

Development of a routine newborn screening protocol for
severe combined immunodeficiency
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Background: Severe combined immunodeficiency (SCID) is
characterized by the absence of functional T cells and B cells.
Without early diagnosis and treatment, infants with SCID die
from severe infections within the first year of life.

Objective: To determined the feasibility of detecting SCID in
newborns by quantitating T-cell receptor excision circles
(TRECs) from dried blood spots (DBSs) on newborn screening
(NBS) cards.

Methods: DNA was extracted from DBSs on deidentified NBS
cards, and real-time quantitative PCR (RT-gPCR) was used to
determine the number of TRECs. Positive controls consisted of
DBS from a I-week-old T"B™NK™ patient with SCID and
whole blood specimens selectively depleted of naive T cells.
Results: The mean and median numbers of TRECs from 5766
deidentified DBSs were 827 and 708, respectively, per 3.2-mm
punch (~3 pL whole blood). Ten samples failed to amplify
TRECs on initial analysis; all but 1 demonstrated normal
TRECs and B-actin amplification on retesting. No TRECs were
detected in either the SCID or naive T-cell-depleted samples,
despite the presence of normal levels of p-actin.

Conclusions: The use of RT-qPCR to quantitate TRECs from
DNA extracted from newborn DBSs is a highly sensitive and
specific screening test for SCID. This assay is currently being
used in Wisconsin for routine screening infants for SCID.

(J Allergy Clin Immunol 2009;124:522-7.)
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The goal of newborn screening (NBS) is to identify presymp-
tomatic newborns with potentially serious or fatal disorders that
can be successfully treated, leading to significant reductions in
morbidity and mortality. The 45-year history of NBS demon-
strates that it is an extremely successful and cost-efficient public
health undertaking and provides useful information in the field of
preventive medicine."” Routine NBS began in thel960s with a
single disorder, phenylketonuria, and grew to a core panel of 29
disorders as recommended by the American College of Medical
Genetics.” As knowledge of the causes of genetic disorders
increases, detection technologies advance, and better treatment
regimens emerge, more diseases will be added to the NBS panel.

Severe combined immunodeficiency (SCID) was recognized as a
disorder that meets the criteria for inclusion in NBS in a Centers for
Disease Control and Prevention 2004 conference entitled “Applying
Public Health Strategies to Primary Immunodeficiency Diseases.™
Criteria include infants who are asymptomatic at birth, serious med-
ical consequences without treatment, availability of confirmatory
tests and effective treatment, and improved outcomes with early in-
tervention. The National Advisory Committee of Heritable Disor-
ders in Newbomns and Children has selected SCID as the focus of
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NEWBORN SCREENING
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Abstract Severe combined immunodeficiency (SCID) is a
Primary Immune Deficiency that is under consideration for
population-based newbom screening (NBS) by many NBS
programs, and has recently been recommended for inclu-
sion in the US uniform panel of newborn screening
conditions. A marker of SCID, the T cell receptor excision
circle (TREC), is detectable in the newborn dried blood

spot using a unique molecular assay as a primary screen.
The New England Newborn Screening Program developed
and validated a multiplex TREC assay in which both the
TREC analyte and an intemal control are acquired from a
single punch and run in the same reaction. Massachusetts
then implemented a statewide pilot SCID NBS program.
The authors describe the rationale for a pilot SCID NBS
program, a comprehensive strategy for successful imple-
mentation, the screening test algorithm, the screening
follow-up algorithm and preliminary experience based on
statewide screening in the first year. The Massachusetts
experience demonstrates that SCID NBS is a program that
can be implemented on a population basis with reasonable
rates of false positives.
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Introduction
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Children’s Hospital,
Boston, MA, USA Severe combined immunodeficiency (SCID) denotes a
group of diseases in the spectrum of primary immunode-
ficieney (PID). SCID is particularly worthy of consideration

for inchnsion in the list of condifion:
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